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I^S2J SSSiJ] Data modulation method and apparatus the same, data 

demodulation method and apparatus the same 

[S£J£]3^1 1-1998-104271-3 
ICHdl2J] 

I^Sl 0I9S 

[ CH £1 £1 3 HI 9-1998-000334-6 

I5^?|gje^&!Sl 1999-009556-9 
[□£1211 

[^Sl 0I6HS 

[CH£l2iaH] 9-1999-000227-4 

2000-002816-9 

9gH:J|l SHIM.Jae Seong 

[^aiS^&iS] 641223-1058515 

l^m^m 143-191 

I^^^l AIS^^AI MB=? JFgfie 610-35S 
[^^1 - KR 

[^S2i ^sh:>ii ^Bm 

W&9.\ SSH:>I1 KIM. Jin Han 

[^eie^SiS] 740217-1691317 

[o^&ISj 441-390 



27-1 



1020020063534 



mX\: 2002/12/3 



f^^i <^sJAi 1321&JXI D\^omm 22\m 

1004S 

i^m KR 

SgH:>ll JUNG.Kiu Hae 

740605-1466315 
[^eSj^] 442-374 

f^^l ^£IAI m^=?- DH&4§ 214-26&!XI 201 S 

1^211 ■ KR 

£121 CIS 
m (21) □£121 
OlQHa (&!) 

[S^ieagiS] 20 e 29,000 S! 

[:'F6iS^SJ 7 e 7,000 ^ 

[^^y^^ss] 0 2 0 ^ 

[^AFS^Sl 0 t.^ 0 ^ 

36,000 

[S^AiWl 1. H^AI- SAIIAi(Ea)_1S 
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^, ^^^^ tfl<^lBl^6il tfl«fl cf^^ <^l-§-*H 

c-iioiEi<i* A^A^^v^ o|^]. c^.-^ ^fl^srH DC ^<a- ^^^^ -H-^i^v^Ai 

3E 3 



27-3 
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n^]^] iJ-^iq- ^^1, ^]o]B\ ^2: ^ ^^1{Data modulation method and 
apparatus the same, data demodulation method and apparatus the same} 

£ 1^ ^2fl^ ^^^^ ^d^^V7l ^tl: 

3E 2^ :£ H £.^1^ ^Bflo] cf^^ ^^^^ <^lel 

^4 ^^^^ 

£ 3^ ^ ^^ofl ^t!: cflolEi ^^1^ ^ ^A] <mofl 

£ 4^ IE 3<H1 tq-^5|-7loll oiA> o]-§-^ Cf^^ Hj-ig^ 

^11^5* ^-f ^B)- ^>y*^<a ^JliE, 

£ 6^ ^ ^^Sl cllolE-1 ^^6^ rc)-^ DC ^91 i^:^^ 

£.(PSD) ^>Jd«^lcf. 

[^^^ 

^ cflolEl ^0>61] ^^S.. <»fl5l ^Sj- ^1-^ ^^A]^ C-1] 
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DC ^"a- 's■^'=>] ^ = DC ^<^^>7l 

cflolE^'ioii DC '2^<a- ^^o] ^3,^ ^^^].eie1-£ zi ^oflA^ 7}^ DC •^^^<^1 

£ 1-g: Cll<^lEi^^ €^ C-flolBiS ^SflS] ^^^^>7l 

C-flolEi^-^ nV^^ ^ <^1^ ^71 7}^X\^]7}o]A\:6\]X\ ^2: sis., 

€ ;^11999-703183:^<^1 7^/^S\o] 0.13^ ^ ^sfloJl^ '^^ c11<^lEl<^l cflsfl «a^^-^S 

^ feBl^ :^l^m<^l WflEf^ i^e]^ ig.^ 

^. ^S. Xi.o^ ^7l C^lolE-lCcf^sl- st^ WflHf^j ^E^^ 
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^S. ^3: C-l]olEl ytj 0 7} ^S^J^Cf. <^l<H^i. #\+ ^ 

2: ^^S] t^lojE-l ytj 0 SJf cf^ cj-o^ Xi,i7> HflEl-a^ fee]^ <aAHl Sfl 

RLLCRun Length Limited) ^^1- ofl^l<^l 7]^^ ^ ^fl^S^ nfl RLL 

f(^/st)# ^^«r^ ^i^^^-i: S.^<=>]^. 

cllolE-1 ^^^Ajofl^ ^^^^ RLL ^^mt'C^/st))^ ^SL ^^(t:]- 

^.a. st)# ^1^^ ^2l ^S. ^A-^cfls., <^^^ cfl^o] c).^ 

^2: a-:^ ^^(^7] CljolE^ 5E^ ^ ^^^^ ^2: 

aflEl-^ i^e^^ o^A}-^ ^.e^JI^o] 

^. ^-^^ 4s ^S. yti.o ^ ^7] Cll<^lBl(c].^^ st^l tiflEl-:^ ^e)^ 

<?1AH1 :^ cflolEi Xi.o^V ^^^^^t:]-. o]<^^] ^7] ytj q (^^^^ 

^ 4S ^^)^ 4S -^^ yti,i^^ ^^oi] o^sfl 

^ 4^ ^^^^ cflolEl Xi,i7]- ^}^7}7]S. ol^>, Til.:5l-7HS *H ^7] 

RLL ^JE^ f'(:^/st)^ 4S -f-Jl ^^^'W Ifl^^ 4S ^31 ^^Sq- ^ 

7] ^2: a.^ ^^S^-o^ flM^ feSl^ ^^7} .aV^^n^-. 

o]sq- ;g-ol, c-llo]Ei ^^^AHl^ 4S *>M-». 42: ^Jl 

^^^O.^ o]^^jl nfl^o)]. <Hlei7> ^ ^7l 4S ^Jl 
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cf^o^ 4^ n]^]7ll ^cf. l-c>1. ^^^^^ ^2: ^S. 

y^*i,u-3 "^^ll^i^V "^^S^ ^-f<Hl^ cflo]Ei x*i,u-3^ ^^^^ ^-^ xHl^lE-l 

^ ^^011 tt|-el-, ^V7lo:| ratil^oi ^>;c-lloiEil- ^db ^Icfl 

^ kS. ;^1^§>^A1 n«lE(n>m)Sl SJE.-^^^^ ^^^^ ^^]^]^] ^^]<>\] ^ 
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dsf ^tj] ;^m*V^>^i n«l-&(n>m)^ ^^^^ 

cf^^ 2iA> ^ig iHioiEi^^ ^5^^^>^ ^^1; ^ 

(b) ^^-71 c-flolEl^oi] cH^fl 5l^ol;^llt}:(RLL) ^^fi^A-^ 7]- 

^ ^^S^ SE ^<^H ttl-s^. ^7lS) ^^5]^ t:^^]^ til<^lBlSl z]- n 

Hi mi- ^S. ^^S. ^S^H mWlS(n>m)Sl cflolBlS. ^S^fo^ :a 

^ ^^^1 a cfs ^<:.>o]] nfe.^, >^7l2] (a) cflolE^Sl 

;g ^olo^ ^^^^o] c^lolE-lt^ ^S^^^m ^^1; ^ (b) ^7] ^^^^51^] C-HolEi-lofl 

«5l-§-*H «-^#^^m T^^^M "^^^-^ i^-fl^^lBli 
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<24> 



<25> 



£ 3^ ^^^}^, cflojEi^^ H iA]^ wl-Sii- ^o) x=(xo, XI 

Xk-i)S. 3LAl^ ^ ^ji, vXu ^^7l(10)<^lAi cflolBl<i^ ^«}-Ai 2<^1 £Al^ tifsq. 



<26> 



<27> 



[^^^ 1] 
















•^0.1 9 •• 


















































2] 




.•*'V-1,09 




"^v-l,«-l 







<28> 



<29> 



<^7lA-1, xi,j = Xixu+j <^1^. 

SlA> i^^^^ ol-g-^ cf^^7K20)fe ^^7l(10)<Hl ^«fl vXu^ 

<31> 



{^^M 41 











1 






/(yAi) 











<32> 



<^7lAi, u-l^q^ tifl^, p=0,l,..,r. r=(u-l)/q^ ^^1^. 
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<33> 

fd^ /s)^ Cf^^ si- C>l-g-^<^ CilolEl<g >ioll cfltj) ^ig cilolEl 

<34> -^71 ^ cf^s}- ID ^°g7i(30)^ -^7m 4f^^^:a.^ WlM^oll 4€- ^^(cH^l^i 

^ L=2a) iiflliS. ^ 2a7llS ^^S^^ €^ cilojEl^oil cflSfl t:]. 

<35> «ast:-1(40)^ ^7]-^ cf^sj- :^^^6\] rr^^ 71^-1^ L=2a) ^fl^^ ^^^^ ^ 

9X^^, RLL o]-g-^ 41 SJ-^t^. «.7|. UIE7I- «.7|.^ ig3£o^ DC ^oj-^ 

7>;^1^1 ^(i> ^^^^]7} DC 7>^«l-i+ ^^^^ tgol;:^! 

^ A>-g-^>^ l-^^^ DC ^"y- RLL ^2:(week-de free RLL)» ^ ^nf. 

<36> ^. ^Si:-1(40)^ ^7> H1H71. «-7>^ DC ^te* ^>-g-*W ^Jl. # 

DC ^<a- RLL ^^1- ^«J^>^ ^-f<^l^ ^^^j- ^i-^ s:e.^-):e.i- 

^7] S^i^S. 3.B.^:\^^S. ZL^^^-JL, cflt!: DC 

^1^ = wll^l£)ol oj- >^7| S 

-S-S ol-§-*><^ RLL 

<37> U]J]7 ^ ^^7] (50)^ RLL 2^711^ ^2: iS^^ HlJil«flA-1 DC ^j^o] 7]-^ 
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<38> £ 4^ £ 3<^1 iEA]^ c].^^7]ofl ^^S)^ o^A]. oj^tb «J-i^o^ 

<39> Oj-g-^ Cl-^SJ. W^i^ o. ^^^^^ ^^g^ 

7} ^A^*>^ zi oilers. ^«fl n cf^ t^lojE^iE oil5l7> ^q-. n^£)-Ai, s^l^i 

DC ^^^<>11 <^^o] t!:£7>^l DllolEl *>7ll rf^ c^jol 

^i^M ^lel7> ^1-^ ^ o;icf^ ^^ol A|7i7|i ^rf. 

^'^o^ i 4011 Xi,o~Xi,u-i ^ z]-2l- tilE-s. ol^cH^ c^lolEiS ^^^^ uwf 

^P>t:f tifl^l^ wfl^^ ^^>-i-<^l ^'i}:^ c-ljol 

M- 3.^ ^. a < ^-f^ ^o]^^ «lS(LSB(Least 

Significant Bit)S.-^Ei a«lM SL^ MSB(Most Significant Bit)S.-^El 3^]^ ^HlS 

-§-«fl ^A> cflolE-l^ nVjB^ 7]S^ ^<U^ ^^^-^ M.<^^^. 

<42> Al^o^ ^2,^ c-flolEK-^-J: ^^ej-JL ^) Xi,o^ t^o]B\(t^^s\. ^ 

.a.) St^ WflBf^] ^E^^ c^A].ofl o^^fl^ 2^7] CllolEll- ^J: 
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CflolEi ytj 0 7} ^S^^^r]., ^S. Xi.i, Xi.q-l ^>^1^ fe^]^ 

S^-a: ^■^^^7> ol^o^x];^] ^Jl ZLCflS #^^>Cf7> -^^^ ^^o] ^uf a.^ ^2, ^o^o^ 
t-ll'^'l^ y^i.O ^ ^2: Xi.qSl-S^ BflEl-^ ^&)^ O^^^Vol] efl C]-^ 

^^ll'^Jl- ^-^^ <^S1 ^^-^ ^91 S.^^]t\-. t-flolE^ ^^^^1, cHjc'lBl^ 

f'(^/St)^ tq^Dl(£^ofl 9]^ ^2:^1 A]-^^ RLL ^2: ^^V^^ <H1 cfl-§- 

^l-c^ ^2i7} ^ RLL ^-g-^olc)-. £. S.^]^ ^^^^ ^^^^^ cflolE-l^ofl cfl 

S. ^^S^^ HflEf^ ^21^ "a-a-i: tfl<^lEl7]- >s>^^^i:i-. 

^, yti 0 ^ ^7] c^loiEKcff'^ st^ 

<a^Hl ^ ^^^^ t-iioiEl xi.o^V 

Xi.l Xi,q-i ^Mt: ^^7} o]^o]^]7] ^Jl ZLcfl^ ^^^].cf7l- 

^7] ytj 0 (^^^^^ t^^ 42: <?] q^i^^^ll ^S. 

y^i.q^^ aflEfaj ^E^^ ^AVofl S]«fl ^ Cf^ ^^^^ C-flojEi Xi,q7> ^^^J^l^. 
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^ ^^S. ^-a- ^e|7> ajr^^c]-. 

nj-e^-A^, o^A> c-flolE^S. "Jlr-i-cH^ cHoIe-]* RLL ^ %x:]^3.^ 

^ ^m^] ^-1^^ t-)l<^lE-l ^M^^ T^^S^ nfl RLL f'(^/st)<^l^i, ^^A] 

IH1<^1B17> aflEl-a^ fes]^ c^A].6|l C-llolE-lS. ^^S)^] X*i.q+i*^l^ ofl5l7> 

^-f . T^€- Clio] El ^ ofle^ ^].^] ^^t:^.. 6\]E.] ^^A] <y ^ ^o]b] 

7} s^-LHi ^^mb^s. ^o]b\6\] n^t}^ rll ^ 

S^ofl ollBl7> ^-f<^l^ 

cijolEiS. €€:^>^ iE 1<H1 cf^s]. wj-i^ o.^ ttflic). n^^^ o^a> 

^ ^711- nfl ofls] ^-g-o] i/qs #c>l€-cl-^ ^53* ^i^ltl"!^. ^71^1, 

ik^ RLL ^^M^ ^ DC ^-a- ^-§-*>fe ^^<HlAi >{d^*m ^cf. aim^l-^ 

^o] 5^;^lTg oile.:) ^b).o^ '^<^^M DC ^i^V^l^ ^^o] oj^o^v^ , a]- 

£ 6^ 91^^ ^7) qofl 4^ DC ^<a- 

'gJECPSD) ^-^ojcf. cf^^ alS^ 3=2^1^^ ^Jl, ^1-140] 

^ U=50WH^S. ^}JL, t^l^lE-l^ HlS^ m=8ole)-Jl ^ nflS^ BflE)-:^^ 

<^^o^ ^7] qoil ttj-s ^^^fi] DC ^^^^ a.<3^^Jl ^cf. BflE^-:2^ 

^ <a^>^ 2tilE^ cf^5l- st» ^o]B\$\ LSB^^B] 2H1M'?]: -^^^> 
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PSD <^l-Hfl-^Bi v^B\.^ i-ej^ ^7] q# lH>olE^ qS. 5ia].olE 

flMaj i^e^^ <^A>^ DC ^j^^ ^ ^H7l- oVi^ <:»)1&| 
1/5^ #<a 4^ S^cf. 

HD-DVD(High Density Digital Versatile Disc)5s}- ^Q:^ JL^S. 7]:^ ofl^jojl Jiji)-^o. 

>S-^^> W><4 ^ ^tgo. oj^ cflolEll. 4^^*H DC S^^fl^ ^BlS 

^ ^J-'^*^! t-llolE-l cf^^ <a^^o.s. «J-A^ol 6>u|e|. 

X ^^^^ -B-^l*>i3^i ^^^^ oi-g-ti- ^Eia.j= 
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11 

[^^^J- 2] 

^€ tflolE-l<i# <^^^0.^ ^i^^l-^l-^l ^JL O.^ 

31 

7> •cIl'slBlfil HlJE^ mJiT4 ^Tiq. ^^5) o.^ c-flclEi 



27-15 



1020020063534 «^;^>: 2002/12/3 

I^^^J- 4] 

«fl, q^^^>cf ^VM-'J^! Bl]^l€ BflB]-^ i^el^ dii^m^ i^^l-Jl. 

wflBf^ fee^^ rt^Hl ^«fl wflBf^^ feel^ <^^«fl^i tiloiE-l7> 

q-1^^ ^S. WflEl-^ fee)^ <?1^ ^^el7> 

ZLcflS #^b1-JL, >a-7l ^ ^SL i&^fil c-ilo]E^i4 qwj^fl 

^^^q-s] i-el^ 9^^<^] 01<^lBi7> oi^i-, 

^ fee]^ ^e^l- ^^*H ^^^^^ iH^-i-^ <^l-§-^H ^ 
^ t-iioiE^<i^ ^5^^e>^ ^^i-^S. cflojEl ^^1. 
5] 

^14*J-<^1 $X^^-], ^s]^ o^-tt ^7] qej- s:>Tg o1]e^ ^1:^ l/qS. 

6] 

^ll^-^l 9X<^^^, ^7] <a^^ DC-free<^l7l^ ^}:^]^ DC ^^a- ^^^o] 

^1 ^-8: weak DC-free RLLCRun Length Limited) ^2:-!- ^^^V^ ^^-2.^ c-)] 
^2: ^^1. 
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n^^^-ji, ±^i^^^6\] tHtl: ^:^^o] DC ^s.^ 
^S<^lA-1 ^A*>;^1 7}^$]- DC ^1<^^ <il-g-*>c^ RLL ^ 

81 

-^■71 ^til- cff^sl- ^^;^1-(ID)S. ^^^1-^ ^7] ^ cf^sl- ID ^ 

^7l 4^ RLL ^^^1 ^:E.<i# tiliiigflA^ 7>^ X ^^^^1 -^d 
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(b) ^7] 4^ c-l]olBl<go)l tflSH fl^ol;«fl^(RLL) ^^Sfl 

7>^J- DC ^<a-ol ^ ^-B<1^ ^5^^^}^ i^^l-^ til o] El 

101 

^19^<H1 ^<H'H, ^^-71 (a) ^;^1<H1>H^ ^7l cf^^ ol-g-^>o^ :^o]s. 

cllolEi<t^ <d^^^S. i!i3L^l-3rl-xl ^ji o.^ :i3.^1:^H 

[^^^ 111 

c-iloiEi<i* cff^sj-^}^ cf^^ ^^el-Ji ^ tfii, cf^si- a 

7> <a^Sl^ 4ii tllE^ ^7^14 ^].^ C-ilo]E-l 

[^^^^ 121 

^imHl 9X^^^, ^7] (b) ^7j]^ 

(bl) #^51 zj-z^-o^ t].^^^ n<^]^]^^] t^n, cf^^ Stsq- n 

^1^^ mtl]:Eo^ Cll«^lBl(^ -^^ ^2: UflEl-a^ ^el^ c^A].ol] o^^ 

c-flolEil- A|^^*>^ cl.;ql; 

(b2) ^^11 ^S. ^2: ^^^Bl q-l^;?^ ^SL ^ ^^^^1^ «llBl-al ^E^^ ^ 
^ ^^7} oi=.o^^i^i zicfl^ #^*>^ ^^1; 

(b3) ^7l ^S. tflolE^sq- q^^ll ^s. ^^^^ Hfl^^ 

feEl^ o^Al-oH s^Sll 1:1-^ cflolE-ll- ^S^^n^ ^^1; ^ 
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13] 

^112*J-<^1 ^^^L fee]^ <?1<L> ^7] qel- 3r>i3 1/qS 

14] 

^I9*j-<^1 9X'=>]^^, ^y] (b) ^TfloflAl^ DC-free<^l7l^ ^>xli?V DC '^^'^J- ^^^o] 
weak DC-free RLL(Run Length Limited) ^^^^^ 

[^^^J- 15] 

(c) cll<^lBl'i# ^oi^ ^^*>^ ^^^1; 

(d) ^7] (a) cf^^l- ^:a7l- ^7>€ cfloiE^^oH ^7] 
sfl^^ ^'a^l-:^ ^7] cf^si- cf^si- ^ii;^]-(iD)s ^^^V^ ^711; ^ 

(e) 4^ ^^o^ RLL ^2:^ ^-E.^# uliilsflA-l 7>^ DC ^^^ol 2]-^ 3.^<^ 
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161 

> ^ 

^^^H ^^^^ cil^lB-1<i# ^l^^V^ ^^^^ i^^l-^ dl^^lEi 42: ^ 
[^^^J- 17] 

^116^J-^1 $X^^^, ^7] ^^^^ q«i^p>cl- wJl^l^ HflE)-^ ^;^>1:^ 

AVol] o^^fl ^ ^ ^^^^ t-fl^lel7> ^ 42: -f-Jl ^ 

^ q-l^n 4S ^J: 77}^]^ feS^^ <^A> ^^e)7|. ol^o^^lx] ^JL ncfls. 

#^*>J1. ^7] ^ ^;5^ 42: xa-^S^- cf^ ^2: q«i^ 4S 

<4Sl HflEl-^ i^e]^ o^-a-ofl o^^fl ^ ^^^^ Cllo]El7> o]*!-, T3> 

42: ^^1. 
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181 

3^1-* ^^^}^ tll^^lE-]^* ^l^^m cHojE-l 
191 

(bi) 4s ^s. ^^sq- eiloiEK^^sl- tiM^ 

S]^ ^^<^1 ^ ^ til o] Ell- ^^1; 

(b2) ^ ^SL q-l^;tH ^S. ^'H^ wflBf^ feBl^ 

(b3) ^ ^^11 ^^sl- cf-g- -^^ ^Jr^"?! qi?i^ ^S. ^ 

^5q-5] laflEl-^ ^el^ <^^<^] slfrfl ^ r].^ ^^^^ i^^l<^lEil- ^S^J*>^ ^^1; 
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1] 



CO 
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is. 2] 
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